




























































2 CO2  
[CO2]
[CO2]
Shinpaldalkong2 En-b0-1 100 SS2-2
En1282 1 TGC
[CO2] A [CO2] [CO2] E 200 μmol mol-1



























3 [CO2]  
[CO2]
1222 Athow TGC
2 ~ 3 [CO2] A [CO2] [CO2]
2
188




























































A-L E-L A-H E-H
plant-1 97 b 110 ab 121 a 114 ab
96 b 112 ab 128 a 116 ab
32 a 30 a 35 a 33 a
% 99.6 a 99.4 a 99.0 a 99.2 a
98.2 a 97.8 a 98.7 a 99.7 a
96.4 a 92.4 a 94.8 a 97.3 a
g plant-1 57.0 a 59.2 a 62.5 a 61.1 a
56.5 a 61.0 a 63.4 a 64.8 a
11.2 a 9.8 a 10.0 a 8.9 a
0.43 a 0.42 a 0.44 a 0.43 a
0.45 bc 0.44 c 0.48 a 0.47 ab
0.17 a 0.16 a 0.18 a 0.17 a








   A [CO2] E [CO2] L I n=5



















































































   [CO2] [CO2]
   
   [CO2] 50 200 μmol mol
-1











   A [CO2] E [CO2] L I
   n=5 5%
































































A 61.13 5.09 12.03
E 63.50 4.79 13.26
(1.04) (0.94) (1.10)
A 57.83 5.30 10.91
E 60.71 5.44 11.19
(1.05) (1.03) (1.03)
A 24.40 0.63 38.66
E 21.09 0.55 38.76
(0.86) (0.86) (1.00)





   A [CO2] E [CO2] L H n=5
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6. 
   D I A [CO2] E [CO2] n=5


















































   D I A [CO2] E [CO2] I D
    n=5 *, ***





















g plant-1 plant-1 plant-1 g plant-1 plant-1
D A 123.8 33 88 56.3 169
E 143.3 45 101 62.3 197
(1.16) (1.36) (1.14) (1.11) (1.17)
I A 187.5 61 146 83.3 289
E 178.3 52 120 70.1 243
(0.95) (0.86) (0.83) (0.84) (0.84)
[CO2] C ns ns ns ns ns
G ** * ** * **
C×G ns ns ns ns ns
D I A [CO2] E [CO2] 4
E A *, ** 5%, 1%
[CO2]
3. C N 
C N C N
D A 42.53 2.68 14.90 0.91 16.58
E 42.32 1.66 17.65 0.66 26.90
(0.99) (0.62) (1.18) (0.73) (1.62)
I A 43.80 3.06 19.84 1.38 15.12
E 42.93 2.09 24.18 1.15 20.82
(0.98) (0.68) (1.22) (0.83) (1.38)
[CO2] C * ** ns * ***
G *** ns ** *** ns
C×G ns ns ns ns ns
D I A [CO2] E [CO2]


























g plant-1 g plant-1 g plant-1 g plant-1 g plant-1
D A 20.4 56.3 24.3 22.7 123.8
E 24.8 62.3 27.2 28.9 143.3
(1.22) (1.11) (1.12) (1.27) (1.16)
I A 39.2 83.4 36.7 28.3 187.5
E 44.2 70.2 33.9 30.1 178.3
(1.13) (0.84) (0.92) (1.06) (0.95)





   D I A [CO2] E [CO2] B: BA: 
   n=3or5 *, ** 5%, 1%































   D I A [CO2] E [CO2] B BA
   I D
   n=5 *, ** 5%, 1% ns








A E A E
2012
















































        D         I      D       I       D       I       D       I
2012 A B 49 49 21.4 21.5 91 102 0.383 0.292
BA 72 87 26.6 34.0 123 162 0.433 0.413
(1.47) (1.78) (1.24) (1.58) (1.35) (1.58) (1.13) (1.41)
E B 58 68 26.4 26.2 107 135 0.450 0.317
BA 75 81 33.2 36.3 139 167 0.474 0.417
(1.29) (1.19) (1.26) (1.39) (1.30) (1.23) (1.05) (1.31)
[CO2] C     ns     ns     *     ns     ns     ns     *     ns
N     *     ns     *     *     *     ns     ns     **
C×N     ns     ns     ns     ns     ns     ns     ns     ns
2013 A B 88 146 56.3 83.3 169 289 0.455 0.441
BA 88 136 53.2 74.4 167 267 0.450 0.424
(1.00) (0.93) (0.94) (0.89) (0.99) (0.92) (0.99) (0.96)
E B 101 120 62.3 70.1 197 243 0.435 0.393
BA 99 123 63.0 68.5 189 248 0.450 0.375
(0.98) (1.02) (1.01) (0.98) (0.96) (1.02) (1.03) (0.96)
[CO2] C     ns     ns     ns     ns     ns     ns     ns     **
N     ns     ns     ns     ns     ns     ns     ns     ns
C×N     ns     ns     ns     ns     ns     ns     ns     ns
D I A [CO2] E [CO2] B BA 3or4
BA B *, ** 5%, 1%
ns
 g plant-1   plant-1    plant-1[CO2]
10
196
197
